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DYNAMICAL GEOLOGY                BOOK in PART i

Section iv. Hypogene Causes of Changes in the Texture,
Structure, and Composition of Roeks.
The phenomena of hypogene action considered in the foregoing pages
relate almost wholly to the effects produced at the surface. It is evident,
However, that these phenomena chiefly arise from movements within or
beneath the earth's crust, and must be accompanied by very considerable
internal changes in the rocks which form that crust. We cannot, of
course, witness any of these processes at work, and can only judge of
their nature and results by their effects, which can be observed in the
structures of the rocks. These effects will be described in a later portion
of this volume (Book IV.), when the architecture of the crust is discussed.
There is a certain amount of inconvenience in treating the causes of the
changes before the effects produced by them have been considered. But
to preserve the logical arrangement of the various departments of geo-
logical inquiry, the subject is most fitly taken here as a branch of hypogene
geological dynamics. The student, however, is referred forward to the
different divisions of Book IV. in which the structures are described at
length, of which the causes are dealt with in the present section. It may
be enough to remark generally that the rocks, subjected to enormous
pressure, have been contorted, crumpled, and folded back upon them-
selves, as if thousands of feet of solid limestones, sandstones, and shales
had been merely a few layers of carpet; they have been shattered arid
fractured; they have in some places been pushed far above their original
position, in others depressed far beneath it: so great has been the
compression which they have undergone that they have been made to
flow as plastic masses, while their component particles have been re-
arranged and even crystallised. They may here and there have been
reduced", to actual fusion. They have been abundantly invaded by molten
rock from below, in dykes and veins and huge masses of every size and
shape. Moreover, enormous quantities of lava have been poured out
over the surface in all great regions of the globe and in many successive
geological periods from the earliest to the present, so that the crust of
the earth has been to no inconsiderable extent built up of material
directly supplied from the heated interior.
While these processes of subterranean change lie beyond our direct
reach, and we can only reason regarding them, from the changes which
we see them to have produced, a good number are of a kind which can
in some measure he imitated in laboratories and furnaces. It is not
requisite, therefore, to speculate wholly in the dark on this subject
Since the early and classic researches of Sir James Hall, great progress
has been made in the investigation of hypogene processes by experiment.
The conditions of nature have been imitated as closely as possible, and
varied in different ways, with the result of giving us an increasingly
clear insight into the physics and chemistry of subterranean geological
changes. The following pages are chiefly devoted to an illustration of
the nature of hypogene action, in so far as that can be inferred from
the results of actual experiment. The subject may be conveniently